I. INTRODUCTION
One of the most important requirements in national electricity system planning is to forecast the long-term electricity consumption in more than 5 or 10 years. The accuracy of the forecast makes a significant contribution to building up an economically optimal scenario for electricity system planning. In fact, it is very challenging to accurately estimate the long-term electricity consumption for the reason that the far-future (more than 5 years) consumption is dependent on some factors such as the GDP growth rate, the population, the transforming of economy structure, the electricity price, the level of applying scientific and technological advances in efficiently using energy, the electricity consumers' behavior, the climate change…which are not easy to predict those factors too.
Vietnam is one of the few countries which experienced the GDP growth rate more than 6% per year over the last 20 years. As the result, the electricity consumption increases by 15% annually. 5 years ago, the electricity consumption in more than 5 years is simply predicted by using the value of the elasticity coefficient between the electricity growth rate and the GDP; this value is 2. However, there have been some considerable gaps between forecasting and actual consumption from 2010 to 2015 occurred follow this simple forecast [1] . An appropriate method for more accurate long-term forecasting on electricity consumption is urgent for Vietnam now.
The purpose of this article is to forecast Vietnam electricity consumption to 2030 with high reliability by applying the scientific forecasting method which is popular in other developing countries. To make a forecast on long-term electricity consumption, developing countries usually focus on 2 main methods: (1) to predict by using time-series models (Time-series models), and (2) to predict by using Artificial Neutral Network (ANN). In a recent research (2014), P. Ozoh and his colleagues [2] utilize the mean absolute percentage error (MAPE) and the coefficient of determination (R 2 ) to point out that the method of Time-series model brings more accurate predictions in comparison with Artificial Neural Networks method. A new prediction method named Newton is also introduced by P. Ozoh with promisingly higher accuracy. Meanwhile, it should take more time to verify this new method.
This article uses econometric model -the econometric approach combines economic theory and statistical techniques for forecasting electricity consumption. The approach estimates the relationship between electricity consumption and factors influencing the consumption. The relationships are estimated by the time series method. The most frequently used model is that of Cobb Douglas production function. It is widely utilized in researches from Malaysia [3] , Pakistan [4] , and China [5] … The common method shared by these researches is to investigate the influential factors or variables impacting on the forecast result. In other words, it means to find independent variables of the equation. Then, the past time-series data of variables are utilized to verify the proposed forecasting equation with major variables.
Variables which are features for a transforming economic in developing countries are taken into account in this article are: (1) GDP, (2) income, (3) the population, (4) proportion of industry and service in GDP, and (5) number of households. The input data are collected from 1990 to 2015.
II. METHOD AND DATA

A. Applying Cobb Douglas production function
Non-linear form of Cobb Douglas production function is given as below:
Where ECt is electricity consumption in the year t; Gt, Pt, It, Xt and Ht denote GDP, population, income, proportion of industry and service in GDP, and number of households, in the year t, respectively. The technological parameter is indicated by ; i are returns to scale linked with five above variables. By logarithmizing two sides of the equation (1) 
B. Testing
There are many methods to test econometric models with the same purpose -to establish a prediction equation with the highest accuracy. For those researches proving the causality between variables, the date in time series should be tested the stationary (Augmented Dickey Fuller (ADF) or PhillipsPerron (P-P)) to avoid the spurious regression. After stationary test, the causality between variables is proven by using Granger causality test. For forecasting purpose, stationary test only is enough.
1) Stationary test:
In order to ensure the sustainability of the forecasting function, testing of the stationary by using ADF unit root test and P-P unit root test are conducted. If there are some nonstationary series, to solve the problem, the first difference of the series is calculated and eliminating inappropriate variables be done. If all series are non-stationary, calculating the first difference of all variables, then removes the primary features of the series which leads to the low R 2 in regressing. The low R 2 means the low accuracy of the prediction. Therefore, the co-integration test is conducted to avoid the low of R 2 .
2) Cointergration Test:
Engle and Granger (1987) [6] supposed the linear combination between non-stationary time series can be a stationary series and these non-stationary time series are cointegrated. The non-stationary linear combination is called cointegration equation and can be explained as the balance relationship between variables in long-term. Therefore, if variables co-integrate, the regression can be conducted. In this article, Johansen trace test is utilized to test the co-integration. In the Trace test (T-test), there are some hypotheses H0 listed as follow: "None", means there is no co-integration; "At most 1; 2; 3…", means there is 1, or 2, 3 … co-integrations. 
C. Eliminating inappropriate variables
p-value is used to eliminate inappropriate variables. pvalue is the lowest value of through which the test result is statistically meaningful. Using p-value to test the hypothesis is as follow:
Reject H0 if p-value < ( = 0.05).
After testing and eliminating inappropriate variables, a qualified forecasting equation to be proposed.
D. Forecasting
After constructing the standard forecasting equation of electricity consumption in Vietnam, collective forecast data of those variables included in the equation are done. With these data, the equation is utilized to make forecast Vietnam electricity consumption in 2020, 2025 and 2030.
E. Data 1) GDP:
Vietnam is one of few countries has experienced the GDP growth rate of about 6.5%/year for the last 20 years worldwide. There are 3 scenarios of Vietnam GDP growth rate up to 2030 [1] . Because of low GDP growth rate archived in recent years (less than 6%/year), the low scenario of GDP growth rate of 6.5%/year from 2016 to 2025, and 6.5%/year from 2026 to 2030 are taken on to account in this article. It is likely that the consumption for electricity continues to increase sharply. It is shown that there is partly relationship between the GDP and the electricity consumption. The GDP in Vietnam is extracted from the World Bank data [7] .
2) Income:
Per capital income and the electricity consumption is tended to be positively correlated. As the income of people increases, the family has a tendency to purchase more electrical appliances to satisfy their needs. For instances, at a certain level of income, they do not buy air conditioners and heaters; however, when the income reaches a higher level, after considering if they afford paying the electricity consumption, they purchase these appliances to make their life more comfortable. As the result, the electricity consumption in that households rise up [9] . Therefore, the per capital income is taken into account in this research. Data is extracted from the World Bank data (Atlas method) [7] .
3) Population:
The mechanical population growth rate in Vietnam is around 1.08% [7] . If there is another variable impacting on the electricity consumption in the future, it must be the population. The population increases, which enlarges the consumption. This hypothesis is very reasonable to make a forecast on the long-term electricity consumption. For example, those infants at the time of forecasting will have the need of consuming electricity as that of an adult after 15 years. The population data are provided by the general statistics office of Vietnam [8] .
4) Number of households:
The household separation leads to the increasing consumption for home electric appliances. It creates not only the increase of electricity consumption in human livelihood but also that in the industry sector for manufacturing these appliances. Rita Raudjärv and Ljudmilla Kuskova [10] mention in their paper "Households energy consumption accounts for a large share of total energy consumption." [8] , [9] . Moreover, the increasing and decreasing rates of number of households also are important parameters to calculate the numbers of households in the upcoming years. while, population has been decreased [11] . The statistical charts of the households growth in these countries tend to have exponential shapes.
As the result, an exponential chart for the trend line of the households growth in Vietnam. Based on the data in table I, the trend line has the shape shown in Fig. 1 
5) Proportion of Industry and service in GDP:
In addition to the human livelihood, proportion of industry and service in GDP are also the sectors accounting for the largest share of electricity consumption in Vietnam. There is a feature of the transforming economic in a developing country as in Vietnam that this proportion increases by years. Collected data are shown in table IV [1] .
6) Collecting data in time series of 1990 ÷ 2015:
After analyzing factors likely to influence on the electricity consumption in Vietnam, the past data of the factors are collected. With a full, accurate data and long enough times series, the equation predict more exactly. According to Green W. H. (1991) [12] , Tabachnick & Fidell (2007) [13] , if the data is time series one: n -k > 20. Where, k stands for independent variable in the model.
As mentioned above, the chosen variables include the GDP, the income, the population, the number of households, the proportion of industry and service; therefore, the forecasting equation contains 5 independent variables or: n > 20 + 5.
The article selects the time series from 1990 to 2015. The time series is relatively long enough with a variable including 26 values (equivalent to 26 years) to conduct testing. In additions to the domestic statistical data, the country has chance to assess to those data from other international organizations. The data are shown in table IV.
III. RESULTS
A. Converting independent variables into natural logarithms
Series of input data are converted into natural logarithms listed in table V. It is shown in the table above that all p-values > ( = 0.05), except for that of the variable population (lnPt) when conduct P-P test. In other words, all variables are not stationary. Therefore, the co-integration test to be conducted instead of calculating the first difference.
2) Co-integration test:
The result of co-integration test is shown in the table VII. After the test, we accept the hypothesis H0; there are three cointegrations with Trace statistic method.
3) Testing R
2 and p -value After the co-integration test, the coefficients of equation (5) 
C. Eliminating inappropriate variables:
After the eliminating of lnGt and lnXt, the equation (2) Equation (5) is the qualified forecasting equation.
D. Forecast on electricity consumption to 2030
In the future, the population, the income, and the number of households are predicted as in table XI. Using these data, the natural logarithms, and the equation (5) With the incomes increase from about 2% in case of medium and low scenario in 2020 to about 9% in case of medium and low scenario in 2030, electricity consumptions increase from about 0.4% to about 1.7%, respectively. IV. CONCLUSION By using the econometric model with the Cobb Douglas production function, the proposed forecasting equation of (1) is made with five variables of: GDP, income, population, proportion of industry and service in GDP, and number of households; after three tests of stationary (ADF), cointegration, and R 2 and p-value, the qualified forecasting equation of (5) is archived with only three variable of: the income, the population, and the number of households. It means GDP, and the proportion of industry and service in GDP do not make major impacts on this forecasting in Vietnam. It is a quite a surprising result of this article. The explanation for this can be that the income increases is also followed by the increase of GDP. In addition, the data set of GDP and proportion of industry and service in GDP in the past (1990 -2015) may be not aligned with three of other one.
The equation of the number of households for Vietnam is also proposed by a exponential function of (3) which is the same of that as in Thailand, Malaysia, and even Japan.
Electricity consumption in 2030 will be more than two times as that in 2020, and more than 3 times as that in 2016 (159,450 GWH). It draws a picture of billions of US$ per year will need to be invested to the power system of Vietnam. In details, in case of the medium scenario of the income, electricity consumptions increase about 10%/year from 2017-2020, 8,4%/year from 2021-2025; and 6,8%/year from 2026-2030. It is quite a good trend for the increasing is slow down gradually compared with that of in previous period (2010 -2015) which were from 10% -15%/year.
The method and the result of this research likely is a typical example for forecasting on electricity consumption of those developing countries which have the same transforming economy as in Vietnam.
